The trial has shown that compound 1003 will lower the blood-pressure in severe and moderately severe hypertensives to a good level of control in 58 % and to a moderate level of control in 34X ; 8% remain poorly controlled. Not enough mild hypertensives have been treated to comment on these. The response in the renal and malignant hypertensives is good.
Hypertension-Peart and MacMahon Discussion
The trial has shown that compound 1003 will lower the blood-pressure in severe and moderately severe hypertensives to a good level of control in 58 % and to a moderate level of control in 34X ; 8% remain poorly controlled. Not enough mild hypertensives have been treated to comment on these. The response in the renal and malignant hypertensives is good.
No significant rise in the blood urea occurred during treatment with 1003 alone, although, as with other hypotensive drugs, there was often a rise on adding polythiazide, which in some cases returned to previous levels, but in others remained elevated.
Clinically, the actions and side-effects of 1003 are similar to --thogeof guanethidine, but in some cases it has proved effective where guanethidine has failed, and in others has produced fewer side-effects.
In 64 % of the out-patients polythiazide was given in addition to 1003 to help control ; this figure is similar in our experience to that in treatment with guanethidine and methyldopa.
Lack of energy was the most troublesome side-effect; diarrhoea was also common initially, but was easily controlled with codeine phosphate and usually wore off with continued treatment. Postural and exertional dizziness and sexual symptoms occurred about as often as in guanethidine therapy. Nausea was troublesome in some patients but in only one case did the treatment have to be stopped because of it.
There were two certain cases of drug reaction and a probable third out of 62 cases assessed. However, symptoms quickly settled on withdrawing the drug.
The action of compound 1003 in depleting the hypothalamus and the adrenal medulla of pressor amines led us to look for any obvious differences from guanethidine in its mode of action in the clinical control of patients with hypertension; we found no very apparent difference, but attempts to correlate action in a particular area in the animal with the effect of lowering the blood-pressure in man are extremely difficult. At present this applies to most drugs used in the treatment of hypertension, since it is by no means clear which of their many pharmacological actions is responsible for lowering the blood-pressure.
Compound 1003 has been shown to be a suitable drug for the treatment of patients with hypertension of moderate or severe degrees, whether associated with renal disease or not. This compound, designated 1029, is [(2-(2, 6-dichlorophenoxy) ethyl) amino I guanidine sulphate (" vatensol "), which has been shown to have the following pharmacological actions: (1) inhibition of dopamine beta-oxidase, (2) adrenergic neurone blockade, (3) depletion of noradrenaline in the C.N.S., and (4) depletion of peripheral tissue noradrenaline. In the adrenal medulla there was depletion of noradrenaline and, to a larger extent, adrenaline.
Summary
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Animal Pharmacology
The anti-hypertensive effect and modes of action of compound 1029 were demonstrated in animals and in vitro by the following experiments:
(a) Repeated oral administration of 1029 (20 mg./kg., per os, for three days) to beagle dogs with experimentally induced nephrogenic or neurogenic hypertension produced a sustained antihypertensive effect, reduced the tyramine pressor response, and increased the dimethyl-phenyl piperazinieum and noradrenaline pressor responses in the non-anaesthetized dog.
(b) Adrenergic Neurone Blockade.-(1) Abolition of the response of the nictitating membrane to pre-and post-ganglionic stimulation in the anaesthetized cat. (2) Inhibition of release of noradrenaline from the spleen on electrical stimulation of the splenic nerve. (3) Reduction of the pressor response to injected tyramine and splenicnerve stimulation, without effect on pressor response to injected adrenaline and noradrenaline.
(c) Amine Depletion.-The noradrenaline content of heart, spleen, and hypothalamus, and the content of adrenaline and noradrenaline of the adrenals were reduced, following oral administration of 1029 (10 and 40 mg./kg.) for six weeks to beagle dogs. Catecholamines estimated by the method described by Merrills (1962 Merrills ( , 1963 Levine et al. (1960) but using catalase instead of adenosine triphosphate. In the same preparation the amount of noradrenaline synthesized after incubation with 1029 and other compounds was determined, and the results are shown in Table I . These experiments demonstrated that 1029 had a greater inhibitory activity on dopamine beta-oxidase than the inhibitor benzyloxamine examined by Crevelling et al. (1962) . (2) 1029 was administered to beagle dogs for four months (10 mg./kg. per os), at the end of which time 24-hour specimens of urine were analysed for noradrenaline. As 1029 has adrenergic neurone-blocking properties any reduction in urinary noradrenaline could possibly be due to a decrease in the release of the amines from adrenergic nerveendings. For this reason, noradrenaline estimations were also made on urines from dogs treated for nine months with the adrenergic blocking agent 1003 ("envacar"), which is a more potent adrenergic neurone-blocking and amine-depleting agent than 1029.
Results are given in the Chart, which also includes urines from untreated control animals. As can be seen, the noradrenaline output was effectively reduced by 1029 only. These results therefore suggest to us that 1029 inhibits dopamine betaoxidase in vivo. Thus compound 1029 possesses a novel combination of pharmacological actions, and it was thought of interest to investigate its effect in patients with hypertension. Clnical Studies Thirty-nine patients were treated for periods ranging from 1 to 11 months (Table II) . Their age and sex distribution are shown in Table III .
For the purpose of this study all patients were classified according to the severity of the hypertension (Table IV) , employ- The retinal changes (Table V) were graded according to the method of Keith et al. (1939) .
Twenty-three cases had previously received one or more of the following anti-hypertensive drugs-pentolinium, rauwolfia, mecamylamine, bretylium, guanethidine, and methyldopa; in all of these cases therapy had been discontinued because of lack of control of blood-pressure and/or unacceptable side-effects. The remaining 16 had not received any previous treatment. In-patient treatment differed from that of out-patients in that the daily dosage was raised by 20 mg. on alternate days in the former group and by 10 mg. a day at intervals which were not more frequent than twice weekly in the latter. Bloodpressures were recorded in the lying and standing positions at the same time each day in both in-patients and out-patients. Before treatment, and at frequent intervals throughout treatment, blood counts, serum electrolyte, and liver-function tests were carried out.
For the purpose of catecholamine studies 24-hour specimens of urine were collected from 11 of the patients included in this trial (eight with severe, two with moderate, and one with malignant hypertension). One or two pretreatment specimens were obtained. For purposes of comparison urines were also collected from four patients who were being treated with guanethidine, and the results are given in Table VIII . These samples were analysed for noradrenaline by the method described above.
Results
Single Doses.-The earliest fall in blood-pressure was seen at three to four hours, was maximal at six to eight hours, and lasted approximately 12 hours. When the drug was given on consecutive rather than on alternate days the impression was gained that the action was cumulative.
Continuous Therapy.-The criterion for satisfactory response to therapy was a sustained fall in diastolic blood-pressure to 95-100 mm./Hg in either the erect or supine position.
Idiopathic and Renal Hypertension
A total of 36 patients were treated with 1029 alone, the results being given in Table VI . Twenty-three responded to treatment. Of these, 3 had gross, 12 severe, 7 moderate, and I mild hypertension. The remaining 13 failed to respond to 1029 alone, but of these four with moderate idiopathic hypertension were treated in the early part of the investigation with doses which we do not now regard as adequate (60 mg. daily). Of the other nine patients, three were withdrawn from the trial; the first, a female with moderate renal hypertension, did 
Malignant Hypertension
Three patients with malignant hypertension (presence of Grade IV fundi) who had failed previously on anti-hypertensive therapy were admitted to the trial. Of these, one male and one female responded to treatment with 1029 alone. In the male the response was not maintained; in the female, after 10 days' treatment with the dose which controlled her bloodpressure, there was severe postural hypotension. The third patient failed to show any response. The first and third of these patients were then treated with the combination of 1029 and polythiazide and both responded, their papilloedema resolving. The second patient has not yet been treated with the combination.
Effect of Addition of a Diuretic (Polythiazide)
In five patients who were well controlled on 1029 alone, the effect of the addition of polythiazide (1 mg. thrice weekly) was studied. It was noted that the dosage of 1029 could be reduced by approximately 50%.
In one patient who had normal blood urea and blood pH a low serum potassium (3.3 mEq/l.) was observed, but after oral administration of effervescent potassium chloride normal values were obtained.
Comparison with Previous Treatment
Ten patients-eight with idiopathic, one with renal, and one with malignant hypertension-had previously been treated with methyldopa. In none of these had the response been satisfactory, being either poor, absent altogether, or associated with severe side-effects. Five there was a slight reduction in her diastolic blood-pressure.
The second was a male who had an acute exacerbation of chronic bronchitis and was thus unable to attend the clinic.
The third was a female who suffered a subarachnoid haemorrhage after only a short period on the trial. The fourth was a female who complained of multiple subjective symptoms while on both 1029 (5 mg.) and a placebo and with whom there was some doubt whether the tablets were being taken.
Nitrogen Retention
Before treatment started, 16 patients (7 with idiopathic, 7 with renal, and 2 with malignant hypertension) had blood ureas above 40 mg./100 ml.
During treatment with 1029 or the combination of 1029 and polythiazide the blood ureas fell in three of these patients (two idiopathic and the one malignant hypertensive) ; it remained stationary in the remaining five patients with idiopathic hypertension and in four with renal hypertension. It rose further in three patients with renal hypertension and 'in one with malignant hypertension. One renal hypertensive patient with chronic pyelonephritis later died of uraemia.
Six of the patients with idiopathic hypertension whose initial blood urea was below 40 mg./100 ml. demonstrated a rise in blood urea during treatment.
The average rise (above the initial level) was 23 mg. and the highest level reached was 61 mg.
In four of these, including the patient with the high level, the rise was transient.
Catecholamines
The results of the noradrenaline estimations on the 24-hour specimens of urine are given in Table VII for the 11 patients  receiving 1029 and in Table VIII In the past, various criteria have been adopted to classify the response to treatment with anti-hypertensive compounds. In the present series the criterion of response has been fairly stringent (fall in diastolic blood-pressure to 100 mm./Hg in either the erect or supine position), particularly in respect of the patients with severe and gross hypertension.
With this criterion, compound 1029 alone was found to be effective in approximately two-thirds of the patients treated, the majority of whom had severe or gross hypertension (23 patients, of whom 12 had severe and 2 had gross hypertension). It appears to be equally effective in the idiopathic and renal groups, although the renal group was small.
Compound 1029 produced a fall in both systolic and diastolic pressures, both supine and standing, but more pronounced in the latter. As has been described only three patients were removed from the trial because of side-effects.
In one-third of the patients the blood-pressure was not controlled by compound 1029 alone. These consisted of three patients with malignant hypertension, six with severe or gross hypertension, and four with moderate hypertension in whom the dosage was inadequate. This one-third also includes the three patients from whom the drug was withdrawn. Seven patients from this group responded to the combination of 1029 and polythiazide.
In this series 23 patients had failed to respond to previous anti-hypertensive treatment; in this instance failure includes the occurrence of severe side-effects. Ten of these had been unsuccessfully treated with methyldopa and of these four responded well to 1029 alone, one responded well to the combination of 1029 and polythiazide, and a sixth responded to 1029 but the response was associated with severe postural hypotension. Eight patients had previously been unsuccessfully treated with guanethidine and of these three responded to 1029 alone and two to the combination of 1029 and polythiazide.
The action of 1029 in combination with polythiazide is of interest in that with the combination (a) the number of failures was further reduced, seven patients responding to the combination, who had not responded to 1029 alone; (b) it was possible to use a lower dosage of 1029 which resulted in (c) a decrease in the incidence and severity of side-effects.
In four patients who had been treated with 1029 for six months a gradual increase in dose was required in order to maintain control. This could, of course, be due either to the development of tolerance to the drug or to the natural progression of the underlying disease.
The effect on blood urea was variable. In the patients who demonstrated a rise their therapy had to be discontinued in one only, a man who had chronic pyelonephritis. The incidence of raised blood ureas was similar to that found in this department with other anti-hypertensive agents (Fife et al., 1962) .
No other biochemical or haematological abnormalities were observed. The incidence of side-effects was low, but this may be attributable to our limited experience with the drug to date.
The examination of urines from hypertensive patients treated with 1029 shows, in the majority of cases, a decreased noradrenaline output related to a fall in blood-pressure that was not seen in patients who had been treated with guanethidine. This indicates that 1029 may have an inhibitory activity on dopamine beta-oxidase in man. It is obvious, however, that further studies will have to be undertaken before this can be confirmed.
The novel mode of action that is suggested by the animal pharmacology, in vitro studies, and the clinical results indicate that 1029 is worthy of further study.
Summary
A trial is reported of a new anti-hypertensive agent, compound 1029 (" vatensol ") .
In 39 patients it has been demonstrated that with the strict criterion for response that has been used 60% were well controlled on 1029 alone, and a further 18% were well controlled with a combination of 1029 and polythiazide. Included in the series were patients with all grades of idiopathic hypertension and also renal hypertension. Although none of the three patients with malignant hypertension responded to 1029 alone, the two who were subsequently treated with the combination responded well to it. Patients who had received no previous treatment responded to 1029, and in some patients it was effective where other treatment had failed. The commonest sideeffects were postural giddiness and muscular weakness, but in only three patients did the drug have to be withdrawn because of side-effects.
